TITLE OF T HE INVENTION 
IMAGE CAPTURE AND TRANSMISSION SYSTEM 
BACKGROUND OF THE I NVENTION 
Field of the Invention 
5 This invention relates to a system including an image 

capturing section and an image-information transmitting section. 
Description of the Related Art 

It Is conceivable to provide first and second imaging devices, 
and to transmit image information pieces from the first and second 
1 0 Imaging devices to a common network. Such a conceivable system 
Includes first and second timing signal generators, and first and 
second drive circuits for the first and second imaging devices 
respectively. The first drive circuit operates the first Imaging 
device in response to an output signal of the first timing signal 

1 5 generator. The second drive circuit operates the second imaging 

device in response to an output signal of the second timing signal 
generator. 

The conceivable system also includes first and second signal 
processors, and first and second transmitters. The first signal 

2 0 processor converts an output signal of the first imaging device into 

flji^t video data. The first transmitter encodes the first video data 
into a first stream of packets. The first transmitter outputs the first 
packet stream to the network while using a first band and a first 
channel. On the other hand, the second signal processor converts 
2 5 an. output signal of the second imaging device into second video 

data. The second transmitter encodes the second video data into a 
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second stream of packets. The second transmitter outputs the 
second packet stream to the network while using a second band and 
a second channel different from the first band and the first channel. 
The conceivable system tends to be complicated in structure 
5 since there are the two timing signal generators, the two drive 
circuits, and the two transmitters. 

SUMMARY OF THE INVENTION 
It is an object of this invention to provide an Image capture 
and transmission system having a simple structure. 
10 A first aspect of this invention provides an image capture and 

transmission system comprising first and second imaging devices; 
first means for generating a timing signal; a common drive circuit 
for driving the first and second imaging devices at equal timings 
detennined by the timing signal generated by the first means; a first 

1 5 signal processor for converting an output signal of the first imaging 

device into first digital video data; a second signal processor for 
converting an output signal of the second imaging deivice into 
second digital video data; second means for processing the first 
digital video data and the second digital video data into a stream of 

2 0 packets; and third means for transmitting the packet stream 

generated by the second means. 

A second aspect of this invention is based on the first aspect 
thereof, and provides an image capture and transmission system 
further comprising a third imaging device, and a drive circuit for 
2 5 driving the third imaging device at a timing different from the 
timings of drive of the first and second imaging devices. 



A third aspect of this invention is based on the first aspect 
thereof, and provides an image capture and transmission system 
wherein the third means comprises means for outputting the 
packets in the stream to a network, and the first means comprises 
5 means for generating the timing signal synchronized with the 
oulputtlng of the packets to the network. 

A fourth aspect of this invention is based on the first aspect 
thereof, and provides an Image capture and transmission system 
further comprising means for setting a changeable transmission 
1 0 start point in every frame represented by the first digital video data 
and the second digital video data, and means for enabling the 
transmission of the 'first digital video data and the second digital 
video data in the packet stream by the third means to start at the 
transmission start point for every frame represented by the first 

1 5 digital video data and the second digital video data. 

A fifth aspect of this Invention is based on the first aspect 
thereof, and provides an image capture and transmission system 
further comprising means provided in the third means for re- 
transmitting a portion of the packet stream in response to a signal 
20 of a re-transmission request. 

A sixth aspect of this invention is based on the first aspect 
thereof, and provides an image capture and transmission system 
further comprising means provided in the third means for re- 
transmitting a whole of the first digital video data and the second 

2 5 digital video data in the packet stream. 

A seventh aspect of this invention is based on the first aspect 



thereof, and provides an image capture and transmission system 
wherein the second means comprises means for compressing the 
first digital video data into first compression-resultant digital video 
data, means for compressing the second digital video data into 
5 second compression-resultant digital video data, and means for 

combining the first compression-resultant digital video data and the 
second compression-resultant digital video data Into the packet 
stream. 

An eighth aspect of this invention is based on the first aspect 
1 0 thereof, and provides an image capture and transmission system 
wherein the second means comprises means for executing a first 
calculatlve operation between the first digital video data and the 
second digital video data, and generating first operation-resultant 
digital video data, means' for executing a second calculatlve 

1 5 operation between the first digital video data and the second digital 

video data, and generating second operation-resultant digital video 
data, the second calculatlve operation being different from the first 
calculatlve operation, means for compressing the first operation- 
resultant digital video data Into first compression-resultant digital 

2 0 video data, means for compressing the second operation-resultant 

digital video data into second compression-resultant digital video 
data, and means for combining the first compression-resultant 
digital video data and the second compression-resultant digital 
video data into the packet stream. 
25 A ninth aspect of this invention is based on the first aspect 

thereof, and provides an image capture and transmission system 
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wherein the second means comprises means for setting a 
changeable effective region in every frame represented by the first 
digital video data and the second digital video data, means for 
selecting portions of the first digital video data and the second 
5 digital video data which correspond to the effective region in every 
frame, and means for placing only the selected portions of the first 
digital video data and the second digital video data In the packet 
stream. 

A tenth aspect of this invention is based on the ninth aspect 
1 0 thereof, and provides an image capture and transmission system 
wherein the effective region in every frame is rectangular, and 
extends between horizontal limit positions and extends between 
vertical limit positions. 

An eleventh aspect of this invention is based on the ninth 

1 5 aspect thereof, and provides an image capture and transmission 

system further comprising means for searching every frame 
represented by the first digitsd video data and the second digital 
video data for a predetermined target object, and means for 
changing the effective region in every frame in response to a result 
20 of the searching. 

A twelfth aspect of this invention is based on the ninth aspect 
thereof, and provides an image capture and transmission system 
further comprising means for sensing a specified object in every 
frame represented by the first digital video data and the second 

2 5 digital video data, and generating information of a result of the 

sensing, means provided in the second means for automatically 
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setting the effective region in every fraime in accordance with a 
variable setting condition, and means for deciding the setting 
condition in response to the information of the result of the sensing. 
A thirteenth aspect of this invention is based on the ninth 
5 aspect thereof, and provides an image capture and transmission 
system further comprising means for sensing a specified object in 
every frame represented by the first digital video data and the 
second digital video data, and generating information of a result of 
the sensing, and means for changing the effective region in eveiy 
1 0 frame in response to the information of the result of the sensing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of an image capture and transmission 
system according to a first embodiment of this invention. 

Fig. 2 is a block diagram of a timing signal generator in Fig. 1 . 

1 5 Fig. 3 is a block diagram of a signal processor in Fig. 1. 

Fig. 4 is a block diagram of a trsmsceiver in Fig. 1. 

Fig. 5 is a diagram of packets, and video data pieces placed in 
the packets in the system of Fig. 1 . 

Fig. 6 is a diagram of packets, and video data blocks placed in 
20 the packets In an image capture and transmission system according 
to a second embodiment of this invention. 

Fig. 7 is a diagram of packets, and video data pieces placed in 
the packets in an image capture and transmission system according 
to a third embodiment of this invention. 

2 5 Fig. 8 is a diagram of packets, and first video data and second 

video data placed in the packets in an image capture and 



transmission system according to a fourth embodiment of this 
invention. 

Fig. 9 is a block diagram of an image capture and transmission 
system according to a fifth embodiment of this invention. 
5 Fig. 10 is a block diagram of an image capture and 

transmission system according to a sixth embodiment of this 
invention. 

Fig. 1 1 is a block diagram of a timing signal generator in Fig. 

10. 

1 0 Fig. 12 is a block diagram of a transceiver in Fig. 10. 

Fig. 13 is a time-domain diagram of signals and data in the 
system of Fig. 10. . 

Fig. 14 is a block diagram of an image capture and 
transmission system according to a seventh embodiment of this 
1 5 invention. 

Fig. 15 is a block diagram of a transceiver in Fig. 14. 

Fig. 16 is a block diagram of an image capture and 
transmission system according to an eighth embodiment of this 
invention. 

2 0 Fig. 17 is a block diagram of a transceiver in Fig. 16. 

Fig. 18 is a block diagram of an image capture and 
transmission system according to a ninth embodiment of this 
invention. 

Fig. 19 is a block diagram of a transceiver in Fig. 18. 
2 5 Fig. 20 is a block diagram of an image capture and 

tTEucismission system according to a tenth embodiment of this 
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invention. 

Fig. 21 is a block diagram of a transceiver in Fig. 20. 
Fig. 22 is a block diagram of an image capture and 
transmission system according to an eleventh embodiment of this 
5 invention. 

Fig. 23 is a block diagram of a transceiver in Fig. 22. 
Fig. 24 is a diagram of a frame and an effective region. 
Fig. 25 is a block diagram of a region setting circuit in Fig. 23. 
Fig. 26 is a flowchart of a segment of a program in a 
1 0 microcomputer in a twelfth embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 
Fig. 1 shows an image capture and transmission system 
according to a first embodiment of this Invention. The system of 
1 5 Fig. 1 includes imaging devices (image sensors) 101 and 102, signal 
processors 103 and 104, a transceiver (a transmitter /receiver) 105, 
a timing signal generator 106, and a drive circuit 107. 

The imaging device 101 is sequentially followed by the signal 
processor 103 and the transceiver 105. The imaging device 102 Is 
20 sequentially followed by the signal processor 104 and the 

transceiver 105. The timing signal generator 106 is connected to 
the signal processors 103 and 104, the transceiver 105, and the 
drive circuit 107. The drive circuit 107 is connected to the 
imaging devices 101 and 102. The transceiver 105 is connected to 
25 a network including, for example, an IEEE 1394 serial bus. 

The device 106 generates a timing signal. As will be indicated 



later, the timing signal generated by the device 106 includes a set of 
sub timing signals being a clock signal, a horizontal sync signal, and 
a vertical sync signal. The device 106 outputs the generated timing 
signal to the signal processors 103 and 104, the transceiver 105, 
5 and the drive circuit 107. 

The drive circuit 107 generates a common drive signal for the 
imaging devices 101 and 102 in response to the output signal of the 
timing signal generator 106. The drive circuit 107 outputs the 
drive signal to the imaging devices 101 and 102. Accordingly, the 
i 0 drive circuit 107 operates or drives the imaging devices 101 and 
102 at equal timings determined by the output signal of the timing 
signal generator 106. 

The imaging device 101 converts an image into a 
corresponding analog video signal in response to the output signal of 

1 5 the drive circuit 107. In other words, the imaging device 101 

implements image capture in response to the output signal of the 
drive circuit 107. The imaging devlde 101 outputs the analog video 
signal to the signal processor 103. 

The imaging device 102 converts an image into a 

2 0 corresponding analog video signal in response to the output signal of 

the drive circuit 107. In other words, the imaging device 102 
implements image capture in response to the output signal of the 
drive circuit 107. The imaging device 102 outputs the analog video 
signal to the signal processor 104. 
2 5 The image capture by the imaging device 101 and the image 

capture by the imaging device 102 periodically occur at equal 
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timings determined by the output signal of the drive circuit 107. 

The signal processor 103 converts the output signal of the 
imaging device 101 into a first digital video signal in response to the 
output signal of the timing signal generator 106. The first digital 
5 video signal is also referred to as the first video data. The signal 
processor 103 outputs the first video data to the trsinsceiver 105. 

The signal processor 104 converts the output signal of the 
imaging device 102 into a second digital video signal in response to 
the output signal of the timing signal generator 106. Tlie second 
1 0 digital video signal is also referred to as the second video data. The 
signal processor 104 outputs the second video data to the 
transceiver 105. , 

The transceiver 105 iricludes a packet encoder which 
converts or encodes the first video data and the second video data 
1 5 into a stream of packets in response to the output signal of the 
timing signal generator 106. The transceiver 105 outputs the 
packet stream to the network. 

The transceiver 105 is able to receive asyiichronous packets 
from the network. The transceiver 105 converts or decodes the 
20 received asynchronous packets into information pieces carried 
thereby. 

As shown in Fig. 2, the timing signal generator 106 includes 
an oscillation circuit 201, a horizontal sync signal generator 202, 
and a vertical sync signal generator 203. The oscillation circuit 201 
25 is connected to the horizontal sync signal generator 202 and the 
vertic£d sjmc signal generator 203. The horizontal sync signal 
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generator 202 is connected to the vertical S3nic signal generator 
203. 

The oscillation circuit 201 generates a clock signal having a 
predetermined frequency. The oscillation circuit 201 outputs the 
5 clock signal to the horizontal sjmc signal generator 202 and the 
vertical sync signal generator 203. The device 202 generates a 
horizontal sync signal in response to the clock signal. The 
horizontal sync signal generator 202 includes, for example, a 
counter responsive to the clock signal. The device 202 outputs the 

1 0 horizontal sync signal to the vertical sync signal generator 203. The 
device 203 generates a vertical sync signal in response to the clock 
signal and the horiaontal sync signal. The vertical sync signal 
generator 203 includes, for example, a counter responsive to the 
clock signal and the horizontal 33010 signal. The oscillation circuit 

15 201, the horizontal sync signal generator 202, and the vertical sync 
signal generator 203 output the clock signal, the horizontal sync 
signal, and the vertical sync signal which are sub timing signals 
composing the timing signal generated by and outputted from the 
timing signal generator 106. 

20 The signal processors 103 and 104 have structures similar to 

each other. Accordingly, only the signal processor 103 will be 
explained in detail. As shown in Fig. 3. the signal processor 103 
includes an A/D (analog- to-digital) conversion circuit 301 and a 
signal processing circuit 302. The A/D conversion circuit 301 is 

25 connected to the imaging device 101 (see Fig. I), the timing signal 
generator 106 (see Fig. 1). and the signal processing circuit 302. 
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The signal processing circuit 302 is connected to the transceiver 
105 (see Fig. 1). 

The A/D conversion circuit 301 subjects the output signal of 
the imaging device 101 to analog- to-digital conversion in response 
5 to the clock signal fed from the timing signal generator 106. 
Accordingly, the A/D conversion circuit 301 changes the output 
signal of the imaging device 101 into a corresponding digital video 
signal. The A/D conversion circuit 301 outputs the digital video 
signal to the signal processing circuit 302. The signal processing 

1 0 circuit 302 subjects the output signal of the A/D conversion circuit 

301 to level conversion and format conversion, thereby changing 
the output signal of the A/D conversion circuit 301 into first video 
data of a given format. The signal processing circuit 302 outputs 
the first video data to the transceiver 105. 

15 As shown in Fig. 4, the transceiver 105 includes memories 

401 and 402, a microcomputer 403, a processing circuit 404, and a 
bus I/F (interface) circuit 405. The memory 401 is connected to 
the signal processor 103 (see Fig. 1) and the processing circuit 404. 
The memory 402 is connected to the signal processor 104 (see Fig. 

20 1) and the processing circuit 404. The processing circuit 404 is 
connected to the timing signal generator 106 (see Fig. 1) and the 
bus I/F circuit 405. The bus I/F circuit 405 is connected to the 
network. The microcomputer 403 is connected to the processing 
circuit 404 and the bus I/F circuit 405. 

2 5 The first video data outputted from the signal processor 103 

is stored into the memory 401. The second video data outputted 
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from the signal processor 104 is stored into the memory 402. The 
microcomputer 403 controls the processing circuit 404 and the bus 
I/F circuit 405 in accordance with a program stored therein. The 
program is designed to implement the following processes. The 
5 processing circuit 404 reads out the first video data and the second 
video data from the memories 401 and 402 at given tunings 
determined by the output signal of the timing signal generator 106. 
The processing circuit 404 includes a packet encoder which 
converts or encodes the first video data and the second video data 
1 0 into a stream of packets in response to the output signal of the 

timing signal generator 106. For example, every packet is loaded 
with at least one of a portion of the first video data and a portion of 
the second video data. Preferably, every packet contains an added 
information piece representing the format of the video data therein, 

1 5 an added information piece representing the identification number 

for the imaging device which causes the video data therein, and an 
added information piece representing the position of an image 
portion represented by the video data therein. The processing 
circuit 404 outputs the packet stream to the bus I/F circuit 405. 

2 0 The bus I/F circuit 405 outputs the packet stream to the network. 

The microcomputer 403 can transmit and receive 
asjmchronous packets to and from an external apparatus via the 
network and the bus I/F circuit 405. 

Operation of the processing circuit 404 will be explained in 
2 5 more detail. For every frame, the processing circuit 404 divides the 
first video data into "n" pieces (video- 1 data pieces) where "n" 
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denotes a predetermined natural number. As shown in Fig. 5, the 
processing circuit 404 sequentially assigns the "n" video- 1 data 
pieces to "n" packets, respectively. For every frame, the processing 
circuit 404 divides the second video data into "n" pieces (vldeo-2 
5 data pieces). As shown in Fig. 5, the processing circuit 404 

sequentially assigns the "n" video-2 data pieces to the "n" packets, 
respectively. Accordingly, as shown in Fig. 5, every packet is loaded 
with a pair of a video- 1 data piece and a video-2 data piece. 

gecond Embodiment 
10 A second embodiment of this invention is similar to the first 

embodiment thereof except for design changes indicated 
hereinafter. 

In the second embodiment of this invention, the processing 
circuit 404 (see Fig. 4) operates as follows. For every frame, the 

1 5 processing circuit 404 divides the first video data into "2m" blocks 

(video- 1 data blocks) where "m" denotes a predetermined natural 
number. As shown in Fig. 6, the processing circuit 404 assigns 
former video- 1 data blocks (first to m-th video- 1 data blocks) among 
the "2m" video- 1 data blocks to a first packet. The processing 
20 circuit 404 assigns latter video- 1 data blocks (m+l-th to 2m-th 

video- 1 data blocks) among the "2m" video- 1 data blocks to a second 
packet. For every freime, the processing circuit 404 diAddes the 
second video data into "2m" blocks (video-2 data blocks). As shown 
in Fig. 6, the processing circuit 404 assigns former video-2 data 

2 5 blocks (first to m-th video-2 data blocks) among the "2m" video-2 

data blocks to the first packet. The processing circuit 404 assigns 
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latter video-2 data blocks (m+l-th to 2m-th video-2 data blocks) 
among the "2m" video- 1 data blocks to the second packet. As 
shown in Fig. 6, in each of the first and second packets, the video- 1 
data blocks positionally alternate with the video-2 data blocks. 
5 Third Embodiment 

A third embodiment of this invention is similar to the first 
embodiment thereof except for design changes indicated 
hereinafter. 

In the third embodiment of this invention, the processing 
1 0 circuit 404 (see Fig. 4) operates as follows. For every frame, the 
processing circuit 404 divides the first video data into "n" pieces 
(video- 1 data pieces) where "n" denotes a predetermined natural 
number. The processing circuit 404 groups the "n" video- 1 data 
pieces into "n/2" sets each having two successive video- 1 data 

1 5 pieces. As shown In Fig. 7, the processing circuit 404 sequentially 

assigns the "n/2" sets to former packets (first to n/2-th packets) ^ 
respectively. Accordingly, as shown in Fig. 7, each of the former 
packets (the first to n/2-th packets) is loaded with two successive 
video- 1 data pieces. For every frame, the processing circuit 404 
20 divides the second video data into "n" pieces (vldeo-2 data pieces). 
Hie processing circuit 404 groups the "n" video-2 data pieces into 
"n/2" sets each having two successive video-2 data pieces. As shown 
in Fig. 7, the processing circuit 404 sequentially assigns the "n/2" 
sets to latter packets (n/2+l-th to n-th packets), respectively. 

2 5 Accordingly, as shown in Fig. 7. each of the latter packets (the 

n/2+l-th to n-th packets) is loaded with two successive video-2 data 
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pieces. 

Fourth Embodiment 
A fourth embodiment of this invention is similar to the first 
embodiment thereof except for design changes indicated 
5 hereinafter. 

In the fourth embodiment of this invention, the processing 
circuit 404 (see Fig. 4) and the bus I/F circuit 405 (see Fig. 4) 
operate as follows. The processing circuit 404 converts or encodes 
the first video data (the video- 1 data) into a first stream of packets. 

1 0 The processing circuit 404 converts or encodes the second video 

data (the video-2 data) into a second stream of packets. The 
processing circuit 404 outputs the first and second packet streams 
to the bus I/F circuit 405. As shown in Fig. 8. the bus I/F circuit 
405 outputs the first packet stream to a first channel (a chaniiel-A) 
15 of the network. The bus I/F circuit 405 outputs the second packet 
stream to a second channel (a channel-B) of the network. The 
second channel differs from the first channel. As shown in Fig. 8, 
for every cycle, one packet containing a portion of the video- 1 data 
and one packet containing a portion of the vldeo-2 data are 

2 0 transmitted from the bus I/F circuit 405 to the network. 

Fifth Embodiment 
Fig. 9 shows an image capture and transmission system 
according to a fifth embodiment of this invention. The system of 
Fig. 9 includes imaging devices (image sensors) 601, 602. and 608, 
25 signal processors 603, 604, and 609, a transceiver (a 

transmitter/receiver) 605, a timing signal generator 606, and drive 



circuits 607 and 610. 

The imaging device 601 is sequentially followed by the signal 
processor 603 and the transceiver 605. The imaging device 602 is 
sequentially followed by the signal processor 604 and the 
5 transceiver 605. The imaging device 608 is sequentially followed by 
the signal processor 609 stnd the transceiver 605. The timing 
signal generator 606 is connected to the signal processors 603, 
604, and 609, the transceiver 605, and the drive circuits 607 and 
610. The drive circuit 607 is connected to the imaging devices 601 
1 0 and 602. The drive circuit 610 is connected to the imaging device 
608. The transceiver 605 is connected to a network including, for 
example, an IEEE 1394 serial bus. 

The imaging device 601, the imaging device 602, the signal 
processor 603, the signed processor 604, the timing signal 

1 5 generator 606, and the drive circuit 607 are similar to the imaging 

device 101, the imaging device 102, the signal processor 103, the 
signal processor 104, the timing signal generator 106, and the drive 
circuit 107 in Fig. 1, respectively. 

The device 606 generates a timing signal. The timing signal 

2 0 generated by the device 606 includes a set of sub timing signals 

being a clock signal, a horizontal sync signal, and a vertical sync 
signal. The device 606 outputs the generated timing signal to the 
signal processors 603, 604, and 609, the transceiver 605, and the 
drive circuits 607 and 610. 
2 5 The drive circuit 607 generates a common drive signal for the 

imaging devices 601 and 602 in response to the output signal of the 
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timing signal generator 606. The drive circuit 607 outputs the 
drive signal to the imaging devices 601 and 602. Accordingly, the 
drive circuit 607 operates or drives the imaging devices 601 and 
602 at equal timings determined by the output signal of the timing 
5 signal generator 606. 

The drive circuit 610 generates a drive signal for the imaging 
device 608 in response to the output signal of the timing signal 
generator 606. The drive circuit 610 outputs the drive signal to the 
imaging device 608. The drive signal for the imaging device 608 
1 0 provides a timing different from a timing provided by the drive 

signal for the imaging devices 601 and 602. Accordingly, the drive 
circuit 610 operates or drives the imaging device 608 at a timing 
different from the timing of drive of the imaging devices 601 and 
602. 

1 5 The imaging device 601 converts an image into a 

corresponding analog video signal in response to the output signal of 
the drive circuit 607- In other words, the imaging device 601 
implements image capture in response to the output signal of the 
drive circuit 607. The imaging device 601 outputs the analog video 
20 signal to the signal processor 603. 

The imaging device 602 converts an image into a 
corresponding analog video signal in response to the output signal of 
the drive circuit 607. In other words, the imaging device 602 
implements image capture in response to the output signal of the 

2 5 drive circuit 607. The imaging device 602 outputs the analog video 

signal to the signal processor 604. 
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The image capture by the imaging device 601 and the image 
capture by the imaging device 602 periodically occur at equal 
timings determined by the output signal of the drive circuit 607. 

The imaging device 608 converts an image into a 
5 corresponding analog video signal In response to the output signal of 
the drive circuit 610. In other words, the imaging device 608 
implements image capture in response to the output signal of the 
drive circuit 610. The imaging device 608 outputs the analog video 
signal to the signal processor 609. 
1 0 The image capture by the imaging device 608 periodically 

occurs to a timing which is determined by the output signal of the 
drive circuit 610, and which differs from the timing of the image 
capture by each of the imaging devices 601 and 602. 

The signal processor 603 converts the output signal of the 

1 5 imaging device 601 into a first digital video signal in response to the 

output signal of the timing signal generator 606. The first digital 
video signal is also referred to as the first video data. The signal 
processor 603 outputs the first video data to the transceiver 605. 
The signal processor 604 converts the output signal of the 
20 imaging device 602 into a second digital video signal in response to 
the output signal of the timing signal generator 606. The second 
digital video signal is also referred to as the second video data. The 
signal processor 604 outputs the second video data to the 
transceiver 605. 

2 5 The signal processor 609 converts the output signal of the 

imaging device 608 into a third digital video signal in response to 
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the output signal of the timing signal generator 606. The third 
digital video signal is also referred to as the third video data. The 
signal processor 609 outputs the third video data to the transceiver 
605. 

5 The transceiver 605 includes a packet encoder which 

converts or encodes the first video data, the second video data, and 
the third video data into a stream of packets in response to the 
output signal of the timing signal generator 606. Every packet Is 
loaded with at least one of a portion of the first video data, a portion 
10 of the second video data, and a portion of the third video data. The 
transceiver 605 outputs the packet stream to the network. 

The transceiver 605 is able to receive asynchronous packets 
from the network. The transceiver 605 converts or decodes the 
received asynchronous packets into information pieces carried 

1 5 thereby. 

Sixth Embodiment 
Fig. 10 shows an image capture and transmission system 
according to a sixth embodiment of this invention. The system of 
Fig. 10 includes imaging devices (image sensors) 701 and 702, 

2 0 signal processors 703 and 704. a transceiver (a 

transmitter/receiver) 705. a timing signal generator 706, and a 
drive circuit 707. 

The imaging device 701 is sequentially followed by the signal 
processor 703 and the transceiver 705. The Imaging device 702 Is 
2 5 sequentially followed by the signal processor 704 and the 

transceiver 705. The timing signal generator 706 is connected to 



the signal processors 703 and 704, the transceiver 705, and the 
drive circuit 707. The drive circuit 707 is connected to the 
imaging devices 701 and 702. The transceiver 705 is connected to 
a network including, for example, an IEEE 1394 serial bus. 
5 The imaging device 701, the imaging device 702. the signal 

processor 703, the signal processor 704, and the drive circuit 707 
are similar to the imaging device 101, the imaging device 102, the 
signal processor 103, the signal processor 104, and the drive 
circuit 107 in Fig. 1, respectively. 
10 A cycle start packet (CSP) is periodically transmitted in the 

network. The transceiver 705 receives every cycle start packet 
from the network. The transceiver 705 generates a communication 
sync signal in response to the received cycle start packets. The 
communication sync signal is synchronized with the received cycle 

1 5 start packets. The transceiver 705 outputs the communication sync 

signal to the timing signal generator 706. 

The device 706 generates a timing signal in response to the 
communication sync signal fed from the transceiver 705. As will be 
indicated later, the timing signal generated by the device 706 

2 0 includes a set of sub timing signals being a clock signal, a horizontal 

sync signal, and a vertical sync signal. The device 706 outputs the 
generated timing signal to the signal processors 703 and 704, the 
transceiver 705, and the drive circuit 707. 

The drive circuit 707 generates a common drive signal for the 
25 imaging devices 701 and 702 in response to the output signal of the 
timing signal generator 706. The drive circuit 707 outputs the 
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drive signal to the imaging devices 701 and 702. Accordingly, the 
drive circuit 707 operates or drives the imaging devices 701 and 
702 at equal timings determined by the output signal of the timing 
signal generator 706. 
5 Hie imaging device 701 converts an image into a 

corresponding analog video signal in response to the output signal of 
the drive circuit 707. In other words, the imaging device 701 
implements image capture in response to the output signal of the 
drive circuit 707. The Imaging device 701 outputs the analog video 
1 0 signal to the signal processor 703. 

The imaging device 702 converts an image into a 
corresponding analdg video signal in response to the output signal of 
the drive circuit 707. In other words, the imaging device 702 
Implements image capture in response to the output signal of the 

1 5 drive circuit 707. The imaging device 702 outputs the analog video 

signal to the signal processor 704. 

The image capture by the imaging device 701 and the image 
capture by the imaging device 702 periodically occur at equal 
timings determined by the output signal of the drive circuit 707. 

2 0 The signal processor 703 converts the output signal of the 

imaging device 701 into a first digital video signal in response to the 
output signal of the timing signal generator 706. The JQrst digital 
video signal is also referred to as the first video data. The signal 
processor 703 outputs the first video data to the transceiver 705. 
2 5 The signal processor 704 converts the output signal of the 

imaging device 702 into a second digital video signal in response to 
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the output signal of the timing signal generator 706. The second 
digital video signal is also referred to as the second video data. The 
signal processor 704 outputs the second video data to the 
transceiver 705. 

5 The transceiver 705 includes a packet encoder which 

converts or encodes the first video data and the second video data 
into a stream of packets in response to the output signal of the 
timing signal generator 706. The transceiver 705 outputs the 
packet stream to the network. 

1 0 The transceiver 705 is able to receive asynchronous packets 

from the network. The transceiver 705 converts or decodes the 
received asynchronous packets into informa.tion pieces carried 
thereby. 

As shown in Fig. 11, the timing signal generator 706 includes 
15 an oscillation circuit 801, a horizontal sync signal generator 802, 

and a vertical sync signal generator 803. The oscillation circuit 801 
is connected to the horizontal sync signal generator 802 and the 
vertical S3nic signal generator 803. The horizontal sync signal 
generator 802 is connected to the transceiver 705 (see Fig. 10) and 

2 0 the vertical sync signal generator 803. 

The oscillation circuit 801 generates a clock signal having a 
predetermined frequency. The oscillation circuit 801 outputs the 
clock signal to the horizontal sync signal generator 802 and the 
vertical sync signal generator 803. The horizontal sync signal 
2 5 generator 802 receives the communication sync signal from the 

transceiver 705. The device 802 generates a horizontal sync signal 
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in response to the clock signal and the communication sync signal. 
Preferably, the horizontal sync signal is synchronized with the 
communication sync signal. The horizontal S3mc signal generator 
802 includes, for example, a counter responsive to the clock signal 
5 and the communication sync signal. TTie device 802 outputs the 

horizontal sync signal to the vertical sync signal generator 803. The 
device 803 generates a vertical sync signal in response to the clock 
signal and the horizontal sync signal. The vertical sync signal 
generator 803 includes, for example, a counter responsive to the 

1 0 clock signal and the horizontal sync signal. The oscillation circuit 
801, the horizontal sync signal generator 802, and the vertical sync 
signal generator 803 output the clock signal, the horizontal sjmc 
signal, and the vertical sync signal which are sub timing signals 
composing the timing signal generated by and outputted from the 

1 5 timing signal generator 706. 

As shown in Fig. 12, the transceiver 705 includes memories 
1001 and 1002, a microcomputer 1003, -a processing circuit 1004, 
and a bus I/F (interface) circuit 1005. The memory 1001 is 
connected to the signal processor 703 (see Fig. 10) and the 

20 processing circuit 1004. The memory 1002 is cormected to the 

signal processor 704 (see Fig. 10) and the processing circuit 1004. 
The processing circuit 1004 is connected to the timing signal 
generator 706 (see Fig. 10) and the bus I/F circuit 1005. The bus 
I/F circuit 1005 is connected to the network. The microcomputer 

25 1003 is connected to the processing circuit 1004 and the bus I/F 
circuit 1005. 
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The first video data outputted from the signal processor 703 
is stored into the memory 1001. The second video data outputted 
from the signal processor 704 is stored into the memory 1002. The 
microcomputer 1003 controls the processing circuit 1004 and the 
5 bus I/F circuit 1005 in accordance with a program stored therein. 
The program is designed to implement the following processes. 
The processing circuit 1004 reads out the first video data and the 
second video data from the memories 1001 and 1002 at given 
timings determined by the output signal of the timing signal 
1 0 generator 706. The processing circuit 1004 includes a packet 
encoder which converts or encodes the first video data and the 
second video data into a stream of packets in response to the output 
signal of the timing signal generator 706. For example, every 
packet is loaded with at least one of a portion of the first video data 

1 5 and a portion of the second video data. Preferably, every packet 

contains an added information piece representing the format of the 
video data therein, an added information piece representing the 
identification number for the imaging device which causes the video 
data therein, and an added information piece representing the 

2 0 position of an image portion represented by the video data therein. 

The processing circuit 1004 outputs the packet stream to the bus 
I/F circuit 1005. The bus I/F circuit 1005 outputs the packet 
stream to the network. 

As previously indicated, a cycle start packet (CSP) is 
2 5 periodically transmitted in the network. The bus I/F circuit 1005 
receives every cycle start packet from the network. The bus I/F 
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circuit 1005 generates a communication sync signal in response to 
the received cycle start packets. The communication sync signal is 
synchronized with the received cycle start packets. The bus I/F 
circuit 1005 outputs the communication S3mc signal to the timing 
5 signal generator 706. 

Operation of the transceiver 705 will be explained in more 
detail. As shown in Fig. 13, a cycle start packet (CSP) is periodically 
transmitted in a serial bus of the network. The bus I/F circuit 1005 
in the transceiver 705 detects every cycle start packet. The bus I/F 
1 0 circuit 1005 generates a communication sync signal in response to 
the detected cycle istart packets. As shown in Fig. 13. the 
communication syne signal has a train of pulses synchronized with 
the respective cycle start packets. The bus I/F circuit 1005 outputs 
the communication sync signal to the timing signal generator 706. 

1 5 The timing signal generator 706 produces a horizontal sync signal 

in response to the communication sync signal. As shown in Fig. 13, 
the horizontal sync signal has a train of pulses (horizontal sjnic 
pulses) synchronized with respective pulses in the communication 
sync signal. The timing signal generator 706 outputs the horizontal 
20 sync signal to the drive circuit 707. The drive circuit 707 operates 
the imaging devices 701 and 702 in response to the horizontal sync 
signal. As previously indicated, the signal processor 703 converts 
the output signal of the imaging device 701 into a first digital video 
signal (first video data or video- 1 data). The signal processor 704 

2 5 converts the output signal of the imaging device 702 into a second 

digital video signal (second video data or video-2 data). 
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With reference to Fig. 13, the signal processor 703 outputs a 
1 -line-corresponding video- 1 data piece Dll to the transceiver 705 
in response to a first pulse PI of the horizontal sync signal. The 
signal processor 704 outputs a 1-line-corresponding video-2 data 
5 piece D21 to the transceiver 705 in response to the first pulse PI of 
the horizontal sync signal. The transceiver 705 generates a first 
packet PKTl loaded with the video- 1 data piece Dll and the video- 
2 data piece D21. The transceiver 705 outputs the first packet 
PKTl to the serial bus of the network. The signal processor 703 
1 0 outputs a 1-line-corresponding video- 1 data piece D12 to the 

transceiver 705 in response to a second pulse P2 of the horizontal 
sjnic signal. The signal processor 704 outputs a 1-line- 
corresponding video-2 data piece D22 to the transceiver 705 in 
response to the second pulse P2 of the horizontal sync signal. The 

1 5 transceiver 705 generates a second packet PKT2 loaded with the 

video- 1 data piece D12 and the video-2 data piece D22. The 
transceiver 705 outputs the second packet PKI2 to the serial bus of 
the network. The signal processor 703 outputs a 1-line- 
corresponding video- 1 data piece D13 to the transceiver 705 in 

2 0 response to a third pulse P3 of the horizontal sync signal. The 

signal processor 704 outputs a 1-line-corresponding video-2 data 
piece D23 to the transceiver 705 in response to the third pulse P3 
of the horizontal 53010 signal. The transceiver 705 generates a third 
packet PKT3 loaded with the video- 1 data piece D13 and the video- 
2 5 2 data piece D23. The transceiver 705 outputs the third packet 
PKT3 to the serial bus of the network. These processes are 
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periodically executed during a later stage. 

It should be noted that two 1-line video data pieces 
originating from a common image source may be assigned to one 
packet. In this case, two pulses of a horizontal sync signal are 
5 generated in response to one cycle start packet. 

Cycle start packets and pulses of the horizontal sync signal 
may be in a timing relation as "n:m" where "n" and "m" denote 
predetermined integers respectively. 

The imaging devices 701 and 702 may be replaced by three or 
1 0 more imaging devices. The design of the system of Fig. 10 may be 
added to the system of Fig. 9. 

Seventh Embodiment 
Fig. 14 shows an image capture and transmission system 
according to a seventh embodiment of this invention. The system of 
1 5 Fig. 14 includes imaging devices (image sensors) 1101 and 1102, 
signal processors 1 103 and 1 104, a transceiver (a 
transmitter/receiver) 1105, a timing signal generator 1106, and a 
drive circuit 1107. 

The imaging device 1101 is sequentially followed by the signal 
20 processor 1103 and the transceiver 1105. The imaging device 

1102 is sequentially followed by the signal processor 1104 and the 
transceiver 1105. The timing signal generator 1106 is connected 
to the signal processors 1103 and 1104, the transceiver 1105, and 
the drive circuit 1107. The drive circuit 1107 is connected to the 
25 imaging devices 1101 and 1102. The transceiver 1105 is 

connected to a network including, for example, an IEEE 1394 serial 
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bijs. 

The imaging device 1101, the imaging device 1102, the signal 
processor 1103, the signal processor 1104, the timing signal 
generator 1106, and the drive circuit 1107 are similar to the 
5 imaging device 101, the imaging device 102, the signal processor 
103, the signal processor 104, the timing signal generator 106, and 
the drive circuit 107 in Fig. 1, respectively. 

The signal processor 1103 outputs first video data to the 
transceiver 1105. The signal processor 1104 outputs second video 
10 data to the transceiver 1105. 

The transceiver 1105 includes a packet encoder which 
converts or encodes the first video data and the second video data 
into a stream of packets in response to the output signal of the 
timing signal generator 1106. The transceiver 1105 outputs the 

1 5 packet stream to the network. 

The transceiver 1105 is able to receive asynchronous packets 
from the network. The transceiver 1105 converts or decodes the 
received asynchronous packets into information pieces carried 
thereby. 

20 As shown in Fig. 15, the transceiver 1105 includes memories 

1201 and 1202, a microcomputer 1203, a processing circuit 1204, 
and a bus I/F (interface) circuit 1205. The memory 1201 is 
connected to the signal processor 1103 (see Fig. 14) and the 
processing circuit 1204. The memory 1202 is connected to the 

2 5 signal processor 1104 (see Fig. 14) and the processing circuit 1204. 

The processing circuit 1204 is connected to the timing signal 
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generator 1106 (see Fig. 14) and the bus I/F circuit 1205. The bus 
I/F circuit 1205 is connected to the network. The microcomputer 
1203 is connected to the processing circuit 1204 and the bus I/F 
circuit 1205. 

5 The first video data outputted from the signal processor 1 103 

is stored into the memory 1201. The second video data outputted 
from the signal processor 1104 is stored into the memory 1202. 
The microcomputer 1203 controls the processing circuit 1204 and 
the bus I/F circuit 1205 in accordance with a program stored 

1 0 therein. The program is designed to implement the following 
processes. The processing circuit 1204 reads out the first video 
data and the second video data from the memories 1201 and 1202 
at given timings determined by the output signal of the timing signal 
generator 1106. The processing circuit 1204 includes a packet 

1 5 encoder which converts or encodes the first video data and the 

second video data into a stream of packets in response to the output 
signal of the timing signal generator 1 106. For example, every 
packet is loaded with at least one of a portion of the first video data 
and a portion of the second video data. Preferably, every packet 

20 contains an added information piece representing the format of the 
video data therein, an added information piece representing the 
identification number for the imaging device which causes the video 
data therein, and an added infoimation piece representing the 
position of an image portion represented by the video data therein. 

25 The processing circuit 1204 outputs the packet stream to the bus 
I/F circuit 1205. The bus I/F circuit 1205 outputs the packet 
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stream to the network. 

The microcomputer 1203 can transmit and receive 
asynchronous packets to and from an external apparatus via the 
network and the bus I/F circuit 1205. 
5 The position of an image portion represented by a portion of 

the first video data read out from the memory 1201 can be changed 
by the microcomputer 1203. In addition, the position of an image 
portion represented by a portion of the second video data read out 
from the memory 1202 can be changed by the microcomputer 

1 0 1203. Preferably, a control signal for determining the position of an 
image portion represented by a portion of the first video data read 
out from the memory 1201, and also a control signal for 
determining the position of an image portion represented by a 
portion of the second video data read out from the memory 1202 

1 5 are transmitted to the microcomputer 1203 from the external 

apparatus via the network and the bus I/F circuit 1205. In this case, 
the control signals are carried by an asynchronous packet. 

According to a first example, the memories 1201 and 1202 
include FIFO (first in first out) memories respectively. Positions 

20 (storage locations) within the FIFO memory 1201 from which 
segments of the first video data are read out by the processing 
circuit 1204 can be shifted in accordance yrith a control signal 
outputted to the processing circuit 1204 from the microcomputer 
1203. Alternatively, the timing at which the processing circuit 

25 1204 accesses the FIFO memory 1201 can be changed in 

accordance with a control signal outputted to the processing circuit 
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1204 from the microcomputer 1203. In addition, positions (storage 
locations) within the FIFO memory 1202 from which segments of 
the second video data are read out by the processing circuit 1204 
can be shifted in accordance with a second control signal outputted 
5 to the processing circuit 1204 from the microcomputer 1203. 
Alternatively, the timing at which the processing circuit 1204 
accesses the FIFO memory 1202 can be changed in accordance with 
a control signal outputted to the processing circuit 1204 from the 
microcomputer 1203. 

1 0 According to a second example, the memories 1201 and 1202 

include RAM's (random access memories) respectively. Positions 
(storage locations) within the RAM 1201 from which segments of 
the first video data are read out by the processing circuit 1204 can 
be shifted in accordance "with a control signal outputted to the 

1 5 processing circuit 1204 from the microcomputer 1203. A read 
start address in the RAM 1201 is equal to a fixed normal start 
address plus a variable address determined by the control signal 
outputted from the microcomputer 1203. In addition, positions 
(storage locations) within the RAM 1202 from which segments of 

20 the second video data are read out by the processing circuit 1204 
can be shifted in accordance with a control signal outputted to the 
processing circuit 1204 from the microcomputer 1203. A read 
start address in the RAM 1202 is equal to a fbced normal start 
address plus a vetriable address determined by the control signal 

25 outputted from the microcomputer 1203. 

It should be noted that the imaging devices 1101 and 1102 
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may be replaced by three or more imaging devices. The design of 
the system of Fig. 14 may be added to the system of Fig. 9. 

Ei ghth Embodiment 
Fig. 16 shows an image capture and transmission system 
5 according to an eighth embodiment of this invention. The system of 
Fig. 16 is similar to the system of Fig. 1 except that a transceiver 
105A replaces the transceiver 105 (see Fig. 1). 

As shown in Fig. 17, the transceiver 105A includes memories 
1301 and 1302, a microcomputer 1303, a processing circuit 1304, 

1 0 and a bus I/F (interface) circuit 1305. The memory 1301 is 

connected to a signal processor 103 (see Fig. 16) and the 
processing circuit 1*304. The memory 1302 is connected to a signal 
processor 104 (see Fig. 16) and the processing circuit 1304. The 
processing circuit 1304 is connected to a timing signal generator 
15 106 (see Fig. 16) and the bus I/F circuit 1305. The bus I/F circuit 
1305 is connected to a network. The microcomputer 1303 is 
connected to the processing circuit 1304 and the bus I/F circuit 
1305. 

First video data outputted from the signal processor 103 is 

2 0 stored into the memory 1301. Preferably, the memory 1301 has a 

recording capacity corresponding to at least one frame. Second 
video data outputted from the signal processor 1 04 is stored into 
the memory 1302. Preferably, the memory 1302 has a recording 
capacity corresponding to at least one frsmie. The microcomputer 
25 1303 controls the processing circuit 1304 and the bus I/F circuit 

1305 in accordance with a program stored therein. The program is 
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designed to implement the following processes. The processing 
circuit 1304 reads out the first video data and the second video data 
from the memories 1301 and 1302 at given timings determined by 
the output signal of the timing signal generator 106. The 
5 processing circuit 1304 includes a packet encoder which converts 
or encodes the first video data and the second video data into a 
stream of packets in response to the output signal of the timing 
signal generator 106. For example, eveiy packet is loaded with at 
least one of a portion of the first video data and a portion of the 
1 0 second video data. Preferably, every packet contains an added 

information piece representing the format of the video data therein, 
an added information piece representing the identification number 
for the imaging device which causes the video data therein, and an 
added information piece representing the position of an image 

1 5 portion represented by the video data therein. Hie processing 

circuit 1304 outputs the packet stream to the bus I/F circuit 1305. 
The bus I/F circuit 1305 outputs the packet stream to the network. 

The microcomputer 1303 can transmit and receive 
asynchronous packets to and from an external apparatus via the 
20 network and the bus I/F circuit 1305. 

A reception side connected to the network decides whether 
or not every packet in the packet stream from the system of Fig. 1 6 
has been successfully received. If it Is decided that a packet has not 
been successfully received, the reception side returns an 

2 5 asynchronous packet of a re-transmission request to the system of 

Fig. 16 via the network. The microcomputer 1303 receives the re- 
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transmission request packet via the bus I/F circuit 1305. The 
microcomputer 1303 recovers the re-transmission request from the 
received packet. The microcomputer 1303 controls the processing 
circuit 1304 in response to the re-transmission request to execute 
5 the transmission of the last packet again. The check and re- 
transmission on the packet-by-packet basis may be replaced by 
check and re- transmission on a frame-by-frame basis. 

Alternatively, every 1 -frame-corresponding portion of the first 
video data and every 1 -frame-corresponding portion of the second 

10 video data may be re-transmitted from the memories 1301 and 

1302 to the network via the processing circuit 1304 and the bus 1/F 
circuit 1305. In this case, it is unnecessary for a reception side 'to 
return a re-transmission request even if a portion of a packet stream 
has not been successfully received. 

15 It should be noted that imaging devices 101 and 102 may be 

replaced by three or more imaging devices. The design of the 
system of Fig. 16 may be added to the system of Fig. 9 or the system 
of Fig. 14. 

Ninth Embodiment 
20 Fig. 18 shows an image capture and transmission system 

according to a ninth embodiment of this invention. The system of 
Fig. 18 is similar to the system of Fig. 1 except that a transceiver 
105B replaces the transceiver 105 (see Fig. 1). 

As shown in Fig. 19, the transceiver 105B includes memories 
25 1401 and 1402, a microcomputer 1403. a processing circuit 1404, 
a bus I/F (interface) circuit 1405, and video compressors 1407 and 
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1408. The video compressor 1407 is connected between a signal 
processor 103 (see Fig. 18) and the memory 1401. The memory 
1401 is connected to the processing circuit 1404. The video 
compressor 1408 is connected between a signal processor 104 (see 
5 Fig. 18) and the memory 1402. The memory 1402 Is connected to 
the processing circuit 1404. The processing circuit 1404 is 
connected to a timing signal generator 106 (see Fig. 18) and the bus 
I/F circuit 1405. The bus I/F circuit 1405 is connected to a 
network. The microcomputer 1403 is connected to the processing 
1 0 circuit 1404 and the bus I/F circuit 1405. 

The video compressor 1407 receives first video data from the 
signal processor 108, and compresses the first video data into first 
compression-resultant video data. The video compressor 1407 
outputs the first compression-resultant video data. The first 

1 5 compression-resultant video data is stored into the memory 1401. 

The video compressor 1408 receives second video data from the 
signal processor 104, and compresses the second video data into 
second compression-resultant video data. The video compressor 
1408 outputs the second compression-resultant video data. The 

2 0 second compression-resultant video data is stored into the memory 

1402. The microcomputer 1403 controls the processing circuit 
1404 and the bus I/F circuit 1405 in accordance with a program 
stored therein. The program is designed to implement the 
following processes. The processing circuit 1404 reads out the first 
2 5 compression-resultant video data and the second compression- 
resultant video data from the memories 1401 and 1402 at given 
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timings determined by the output signal of the timing signal 
generator 106. The processing circuit 1404 includes a packet 
encoder which converts or encodes the first compression-resultant 
video data and the second compression-resultant video data into a 
5 stream of packets in response to the output signal of the timing 
signal generator 106. For example, every packet is loaded with at 
least one of a portion of the first compression-resultant video data 
and a portion of the second compression-resultant video data. 
Preferably, every packet contains an added information piece 
1 0 representing the format of the video data therein, an added 

information piece representing the identification number for the 
imaging device whioh causes the video data therein, and an added 
information piece representing the position of an image portion 
represented by the video' data therein. The processing circuit 1404 

1 5 outputs the packet stream to the bus I/F circuit 1405. The bus I/F 

circuit 1405 outputs the packet stream to the network. 

The microcomputer 1403 ckn transmit and receive 
asynchronous packets to and from an external apparatus via the 
network and the bus 1/F circuit 1405. 
20 It should be noted that imaging devices 101 and 102 may be 

replaced by three or more imaging devices. Tlie design of the 
system of Fig. 18 may be added to the system of Fig. 9. the system of 
Fig. 14, or the system of Fig. 16. 

Tenth Embodiment 

2 5 Fig. 20 shows an image capture and transmission system 

according to a tenth embodiment of this invention. The system of 
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Fig. 20 is similar to the system of Fig. 1 except that a transceiver 
105C replaces the transceiver 105 (see Fig. 1). 

As shown in Fig. 21, the transceiver 105C includes memories 
1501 and 1502, a microcomputer 1503, a processing circuit 1504, 
5 a bus I/F (interface) circuit 1505, video compressors 1507 and 
1508, an adder 1509. and a subtracter 1510. The adder 1509 is 
connected to signal processors 103 and 104 (see Fig. 20). The 
adder 1509 is connected to the video compressor 1507. The video 
compressor 1507 is connected to the memoiy 1501. The memory 

10 1501 is connected to the processing circuit 1504. The subtracter 
1510 is connected to the signal processors 103 and 104 (see Fig. 
20). The subtracter 1510 is connected to the video compressor 
1508. The video compressor 1508 is connected to the memory 
1502. The memory 1502 is connected to the processing circuit 

1 5 1504. The processing circuit 1504 is connected to a timing signal 
generator 106 (see Fig. 20) and the bus I/F circuit 1505. The bus 
I/F circuit 1505 is connected to a network. The microcomputer 
1503 is connected to the processing circuit 1504 and the bus I/F 
circuit 1505. 

20 The adder 1509 receives first video data from the signal 

processor 103. The adder 1509 receives second video data from 
the signal processor 104. The device 1509 adds the first video data 
and the second video data into addition-resultant video data. The 
adder 1509 outputs the addition-resultant video data to the video 

25 compressor 1507. The device 1507 compresses the addition- 
resultant video data into first compression-resultant video data. Hie 
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video compressor 1507 outputs the first compression-resultant 
video data. The first compression-resultant video data is stored into 
the memory 1501. The subtracter 1510 receives the first video 
data from the signal processor 103. The subtracter 1510 receives 
5 the second video data from the signal processor 104. The device 
1510 executes subtraction between the first video data and the 
second video data, thereby generating subtraction-resultant video 
data. The subtracter 1510 outputs the subtraction-resultant video 
data to the video compressor 1508. The device 1508 compresses 
1 0 the subtraction-resultant video data into second compression- 
resultant video data. The video compressor 1508 outputs the 
second compression-resultant video data. The second compression- 
resultant video data is stored into the memory 1502. The 
microcomputer 1503 controls the processing circuit 1504 and the 

1 5 bus I/F circuit 1505 in accordance with a program stored therein. 

The program is designed to implement the following processes. 
The processing circuit 1504 reads out the fia-st compression- 
resultant video data and the second compression-resultant video 
data from the memories 1501 and 1502 at given timings 
20 determined by the output signal of the timing signal generator 106. 
The processing circuit 1504 includes a packet encoder which 
converts or encodes the first compression-resultant video data and 
the second compression-resultant video data into a stream of 
packets in response to the output signal of the timing signal 

2 5 generator 106. For example, every packet is loaded with at least 

one of a portion of the first compression-resultant video data and a 
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portion of the second compression-resultant video data. Preferably, 
eveiy packet contains an added information piece representing the 
format of the video data therein, an added information piece 
representing the identification number for the imaging device 
5 which causes the video data therein, and an added information 

piece representing the position of an image portion represented by 
the video data therein. The processing circuit 1504 outputs the 
packet stream to the bus I/F circuit 1505. The bus I/F circuit 1505 
outputs the packet stream to the network. 

1 0 The microcomputer 1503 can transmit and receive 

as)mchronous packets to and from an external appsiratus via the 
network and the bus I/F circuit 1505. 

It should be noted that image-position correcting circuits may 
be provided at stages before the adder 1509 and the subtracter 
15 1510 to remove a positional error between the first video data and 
the second video data Inputted into the adder 1509 and the 
subtracter 1510. 

It should be noted that imaging devices 101 and 102 may be 
replaced by three or more imaging devices. The design of the 

2 0 system of Fig. 20 may be added to the system of Fig. 9, the system of 

Fig. 14, or the system of Fig. 16. 

Eleventh Embodiment 
Fig. 22 shows an image capture and transmission system 
according to an eleventh embodiment of this invention. The system 
25 of Fig. 22 is similar to the system of Fig. 1 except that a transceiver 
105D replaces the transceiver 105 (see Fig. 1). 
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As shown in Fig. 23, the transceiver 105D includes memories 
1601 and 1602, a microcomputer 1603, a processing circuit 1604, 
and a bus I/F (interface) circuit 1605. The memory 1601 is 
connected to a signal processor 103 (see Fig. 22) and the 
5 processing circuit 1604. The memory 1602 is connected to a signal 
processor 104 (see Fig. 22) and the processing circuit 1604. The 
processing circuit 1604 is cormected to a timing signal generator 
106 (see Fig. 22) and the bus I/F circuit 1605. The bus I/F circuit 
1605 is cormected to a network. The microcomputer 1603 is 
1 0 connected to the processing circuit 1604 and the bus I/F circuit 
1605. 

First video data outputted from the signal processor 103 is 
stored into the memory 1601. Second video data outputted from 
the signal processor 104 is stored into the memory 1602. The 

1 5 microcomputer 1603 controls the processing circuit 1604 and the 

bus I/F circuit 1605 in accordance with a program stored therein. 
The program is designed to implement the following processes. 
Hie processing circuit 1604 reads out the first video data and the 
second video data from the memories 1601 and 1602 at given 

2 0 timings determined by the output signal of the timing signal 

generator 106. The processing circuit 1604 includes a packet 
encoder which converts or encodes the first video data and the 
second video data into a stream of packets in response to the output 
signal of the timing signal generator 106. For example, every 
25 packet is loaded with at least one of a portion of the first video data 
and a portion of the second video data. Preferably, every packet 
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contains an added information piece representing the format of the 
video data therein, an added information piece representing the 
identification number for the imaging device which causes the video 
data therein, and an added information piece representing the 
5 position of an image portion represented by the video data therein. 
The processing circuit 1604 outputs the packet stream to the bus 
I/F circuit 1605. The bus I/F circuit 1605 outputs the packet 
stream to the network. 

The microcomputer 1603 can transmit and receive 

1 0 asynchronous packets to and from an external apparatus via the 
network and the bus 1/F circuit 1605. 

The processing circuit 1604 includes a region setting circuit 
or a masking circuit 1606. The region setting circuit 1606 
determines an effective I'egion ER in every frame represented by 

1 5 each of the first video data and the second video data. As shown in 
Fig. 24, the effective region ER is rectangular. The effective region 
ER extends between horizontal limit positions (horizontal limit 
pixel position values) HI and H2, The effective region ER extends 
between vertical limit positions (vertical limit pixel position values) 

20 VlandV2. 

As shown in Fig. 25, the region setting circuit 1606 includes 
counters 1801 and 1802, comparators 1803 and 1804, and an AND 
circuit 1805. The counters 1801 and 1802 are connected to the 
timing signal generator 106. The counter 1801 is connected to the 

25 comparator 1803. The comparator 1803 is connected to the 

microcomputer 1603 and the AND circuit 1805. The counter 1802 
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is connected to the compairator 1804. The comparator 1804 is 
connected to the microcomputer 1603 and the AND circuit 1805. 
The AND circuit 1805 is connected to the memories 1601 and 
1602. 

5 The counter 1801 receives a clock signal and a horizontal 

sync signal from the timing signal generator 106. The device 1801 
counts pulses of the clock signal. The counter 1801 outputs a 
count-result signal to the comparator 1803 which represents a 
currently-accessed horizontal point (a currently-scanned horizontal 
1 0 point) within every frame. The counter 1801 is reset in response to 
every pulse of the horizontal S3mc signal. TTie comparator 1803 is 
informed of the horizontal limit positions HI and H2 by the 
microcomputer 1603. The comparator 1803 decides whether or 
not the currently-accessed horizontal point represented by the 

1 5 output signal of the counter 1801 is between the horizontal limit 

positions HI and H2. When the currently- accessed horizontal point 
is between the horizontal limit positions HI and H2. the comparator 
1803 outputs a "1" signal (a high-level signal) to the AND circuit 
1805. Otherwise, the comparator 1803 outputs a "0" signal (a low- 
20 level signal) to the AND circuit 1805. 

The counter 1802 receives the horizontal sync signal from the 
timing signal generator 106. In addition, the counter 1802 receives 
a vertical sync signal from the timing signal generator 106. The 
device 1802 counts pulses of the horizontal sync signal. The 

2 5 counter 1802 outputs a count-result signal to the comparator 1804 

which represents a currently-accessed vertical point (a currently- 
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scanned vertical point) within every frame. The counter 1802 is 
reset in response to every pulse of the vertical sync signal. The 
comparator 1804 is Informed of the vertical limit positions VI and 
V2 by the microcomputer 1603. The comparator 1804 decides 
whether or not the currently-accessed vertical point represented by 
the output signal of the counter 1802 is between the vertical limit 
positions VI and V2. When the currently-accessed vertical point is 
between the vertical limit positions VI and V2. the comparator 
1804 outputs a "1" signal (a high-level signal) to the AND circuit 
1805. Otherwise, the comparator 1804 outputs a "0" signal (a low- 
level signal) to the AND circuit 1805. 

When both the output signals of the comparators 1803 and 
1804 are "1". that is. when the currently-accessed point is in the 
effective region ER. the AND circuit 1805 outputs a write enabling 
signal of "1" (a high-level state) to the memories 1601 and 1602. 
Otherwise, the AND circuit 1805 outputs a write enabling signal of 
"0" (a low-level state) to the memories 1601 and 1602. When the 
write enabling signal is "l". the writing of the first video data into 
the memory 1601 is permitted. When the write enabling signal is 
"0". the writing of the first video data into the memory 1601 is 
inhibited. When the write enabling signal is "1". the writing of the 
second video data into the memory 1602 is permitted. When the 
write enabling signal is "0". the writing of the second video data into 
the memory 1602 is inhibited. 

Accordingly, every portion of the first video data which 
corresponds to the effective region ER is selected, and only the 
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selected potion of the first video data Is transmitted to the network. 
Also, every portion of the second video data which corresponds to 
the effective region ER is selected, and only the selected potion of 
the second video data is transmitted to the network. 
5 Different effective regions may be set for the first video data 

and the second video data, respectively. In this case, the processing 
circuit 1604 is provided with two region setting circuits which 
relate to the first video data and the second video data respectively. 
It should be noted that imaging devices 101 and 102 may be 
1 0 replaced by three or more imaging devices. The design of the 

system of Fig. 22 may be added to the system of Fig. 9, the system of 
Fig. 14, the system of Fig. 16, or the system of Fig. 18. 

Twelfth Embodiment 
A twelfth embodinient of this invention is similar to the 

1 5 eleventh embodiment thereof except for design changes indicated 

hereinafter. 

In the twelfth embodiment, the microcomputer 1603 (see Fig. 
23) receives the first video data and the second video data from the 
processing circuit 1604 (see Fig, 23). The microcomputer 1603 

2 0 processes the first video data and the second video data to search 

frames represented thereby for a predetermined target object. The 
microcomputer 1603 generates a first search-result information 
piece indicating whether or not the target object is present in or 
absent from every frame. In the case where the target object is 
25 present in a frame, the microcomputer 1603 generates a second 

search-result information piece indicating the position and the size 
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of the target object. The microcomputer 1603 determines the 
effective region ER in response to the generated first and second 
sesirch-result information pieces. Specifically, the microcomputer 
1603 determines the horizontal limit positions HI and H2, and the 
5 vertical limit positions VI and V2 in response to the generated first 
and second search-result information pieces. 

It should be noted that the previously-mentioned target-object 
searching process may be implemented by an exclusive video data 
. processor. Also, the previously-mentioned process of detemiining 
1 0 the effective region ER. that Is, the previously-mentioned process of 
determining the horizontal limit positions HI and H2, and the 
vertical limit positions VI and V2, may be implemented by an 
exclusive region designating circuit. 

Fig. 26 is a flowchart of a segment of the program in the 

1 5 microcomputer 1603 which relates to the determination of the 

effective region ER. 

As shown in Fig. 26, a first step 2101 of the program segment 
sets the effective region ER to a predetermined initial region. After 
the step 2101, the program advances to a step 2102. 
20 The step 2102 decides whether or not the effective region ER 

is acceptable or unacceptable on the basis of, for example, the first 
and second search-result information pieces. "When the effective 
region ER is decided to be acceptable, the program exits from the 
step 2102 and then the current execution cycle of the program 

2 5 segment ends. In this case, the acceptable effective region ER is 

actually used. When the effective region ER is decided to be 
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unacceptable, the program advances from the step 2102 to a step 
2103. 

The step 2103 updates the effective region ER in response to 
the first and second search-result information pieces. Specifically, 
5 the step 2103 updates the horizontal limit positions HI and H2, and 
the vertical limit positions VI and V2 in response to the first and 
second search-resultant Information pieces. The updating of the 
effective region ER includes moving the effective region ER or 
changing the effective region ER in at least one of position and size. 
1 0 Preferably, the updating of the effective region ER is designed to 
relatively move the target object toward the center of the effective 
region ER. After the step 2103, the program returns to the step 
2102. 

According to a first example, the initial effective region agrees 

1 5 with a whole frame represented by each of the first video data and 

the second video data outputted from the signal processors 103 and 
104 (see Fig. 22). The effective region ER is chemged or moved 
from the initial region in response to the position and the size of 
the target object. 

2 0 According to a second example, the initial effective region 

agrees with an upper edge region in a frame. The effective region 
ER is moved from the initial region so that the target object will be 
centered thereat. 

It should be noted that the imaging devices 101 and 102 (see 
2 5 Fig. 22) may be replaced by three or more imaging devices. Control 
information for determining the effective region ER may be 
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transmitted to the microcomputer 1603 (see Fig. 23) from an 
external apparatus via the network and the bus I/F circuit 1605 (see 
Fig. 23). 

Thirteenth Embodiment 
A thirteenth embodiment of this invention is similar to the 
twelfth embodiment thereof except for design changes indicated 
hereinafter. 

The thirteenth embodiment includes a device having a 
sensing function of detecting an object whose image is to be 
captured. For example, the object is a person. The sensing function 
provides information of the detected object. In the thirteenth 
embodiment, the effective region ER is deteimined in response to 
the information of the detected object. 

It should be noted that information of an object may be may be 
transmitted from an external apparatus via the network. 



